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CCLCERITIG FIYSIOLOGIC,L INVESTICATION: IN 1L UNOLOGY

Zhurnal ‘Iikrobiologii, E idemiologii,
1 Immunobiologii, Hoscow, reb 1955, pp 82-90 A. D. Ado

(Summary: Although Ade by no means underestimates the action of
antigens and toxic agents on the nervous system, he ecriticizes the
concepts of nervism, particularly those adhered to by Speranskiy's
school, as far as understanding or immunity as a reflex process or
a series of refllex processes is concerned. He particularly objects
to the idea that individuasl nerve receptors show an individual and
selective response to different antigens, depending on the location
of the receptor in the body, and expresses the opinion that antigens
may exert their action on any section of the peripheral or central
system or any cell and tissue irrespective of its location.)

During recent years, the efforts of many nathophysiologists and immunolo-
glsts in the USSR were concentrated on the elucidation of the physiological
regularities governing the action of various antigenic substances, toxins,
and viruses on the animal organism in connection with the relationshirs under-
lying the pathogenesis of infection processes and of the mechanism of immunity.

An interesting line of investigation in research on immunological prob-
lems was launched by P, F. Zdrodovskiy, who was shown that a study of the
reactions of the organism to autogenic irritations from the point of view
of general physiolozy makes it possible to discern in these reactions the
laws governing the interrelationship between excitation ard inhibition which
have been established by N. Ye. Vvedenskiy. The applicability of Vvedenskiy's
theories to phenomena of allergy has been pointed out before.

The problenm in regard to the application of general physiological rela-
tionships to the interpretation of immunological phenomena is being studied
at the Kazan' Institute of Vaccines and Sera. Thus, Volkova-Vorzunine (1952),
whe has studied in detail the nature of immunological reactions (formatiocn of
the antitoxins effective against diphtheria and tetanus) in horses used as
producers of the antitoxins, found that these inimals exhibit tvo types of
reaction: the excitation type ard the inhibition type. Alatyrtseva (1953)
subjected to study the additivity of the immunizing action of the toxins
of B. perfringens and B. histoiyticus in rabbiss upon combined immunization
vith both toxins. The quantity of antibodies active against each toxin was,in
this case, larger than on immunization with each of the two toxins sepurately.

As distinguished from the approuch typical for the investigations N
mentioned above, another group of investigations concentrated on the 1
action of antigens on the cerebral cortex. One may mention in connection
with this that changes in the higher nervous activity which are specific for
each kind of antigen (toxin) could not be observed. Any changes which

< ocecur under the effect of bucterial exotoxins (Gorsheleva), endotoxins

*  (Kotlyavevskiy), viruses (Zeytlenmok), or foreige proteins (Khosak) amount '
to the development of a more or less prolon~=d diffuse inhibition in the
cerebral cortex, diminishing of conditionsd refloxes which had developed
earlier, and delay in the formation of new conditioned reflexes.
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A third area of physiologicul research in imaunology is represented by
the study of special nervous mechanisns which participate in naking ef-
fective the pathogenic and immunogenic effects produced by microorganisms.

A special place in work alorg this line is occupied by research on
the role played by the so-called nerve reception organs in the pathogenesis
of infectious diseases and the mechanism of the development of a resistence
against them.

The status of this problen at present requires comprehensive dis-
cussion, because simplified methods of investigation were used and
premature conclusions made on the basis of the results obtained. On
the basis of differences in the activity of antigens, depending on
the site of their application, Speranskly wrongly concluded that
the participation of nerve receptor organs in making effective the
pathogenic anc immunogenic action of antigens vas thereby established.
Speranskiy's method of provinz this assumption is based con the un-
broven postulate that the receptor orians of the body are as diverse
in quantity and quality as the effector structures, i.e., the organs
and tissues.

Hovever, present knowledge of the receptors of organs and tissues
indicates that the reception by them of various stimuli originating in
the enviroument is limited Principally by the range of adequate irri-
tants vhich has been determined during the process of evolution and con-
sists of effects which contridbute Lo an adaptation of the organism to ex-
istence under t.. conditions imposed by the environment and aic the or-
sanlsm in protecting itself against harm®ul effects. Thus, the chemore-
ceptors of the carotid bulb are normally excited as a result of changes
in the gas composition of the blood (hypoxia) or because of the presence
of acetylcholine or poisons which inhibit oxidation in the receptor tissues.
Unusual, nonac:quate irritants (poisons) first bring about quantitatively
reinforced excitation and then destruction of the receptor epparatus. The
range of irritations which bring about certain reflex responses is dif-
ferent for different species of animals.

The response to the action of antigens does not correspond by far
to the capacity of receptor organs to become irritated as a result of
contact with the antigen in question. & good example is the effect
of various antigens (allergens) on the mucous membrane of ths nose
(Khansel' et al). The diverse nature of the sensitzation effects pro-
duced by these antiszens has no connection with any gspecific action
produced on the highest chemoreceptor apparatus in this rejgion, i.e.,
vhe enéings of olfactory nerves. It has been established that the
objects on which Shese antigens act are not the endings of the ol-
Tactory nerve, but the epithelium of the mucous rmembrane o the upper
respiratory traet, the =ndingsof che trigeminus nerve, and the vas-
cular-motor innervation of the region in question. 1In an allerzy,
interference with the sense of smell is a secondary effect due to
inflammation.

When the assertion is made that differences in the pathogenie -
effect produced by the causative factor, depending on the site of
its action, are due to differences in the receptor organs located
in the parts of the body that are affected, the differences in
metabolism within various organs are disrvegarded. These differ-
ences in metalbolism have a strong effect on the formation of the
toxin and the binding of toxin which has formed or has been introduced
from the outside. For instance, it has been established recently
that the toxin of B. perfringens is bound by the tissues of the skin
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to a greater extent thia by the tissues of the skeletal musculature or of the
brain, while in e heart it is boung much move strongly than by the tissues men-
tioned above. One mist add to this that there are differences in the blood
circulation ang lymph circulation and also in the Permeabllity of capillaries
in different tissues and different rarts of the body. It is also pointed out
that differences in the toxic and infectious effect depend on the degree of
denervation of the region vhere the microoryanism or toxin is introduced.
However, these differences do not prove the significance of receptors, but
rather the effect of changes of metabolism in the denervated tissue on the
formation of the toxin and development oI the pathogenic effect produced

by the toxin.

The considerations outlined above emphasize that the method of in-
vestigating the role of nerve-receptor organs by comparing the pathogenic
effects of the causative factors, depending on the site of its introduction
into the organise, is faulty znd that the problem requires a more precise
physiological method for 1ts5 clarification.

The results obtained by using the second approach alseo do
wot confirm the asaumption in regard to the eitiztance of special nerve-
receptor organs in every part of the organism arthe 4ssumption that there is
& specific action of antisens on Aerve receplors of the organs and tissues.
For instance, Bajramyan hes shown that the toxic substances of the influ-
enza virus (the Fuerto Rico strain), vhen applied in the form of an emulsion
prepared from the lungs of infected nice, produce chanzas in (i.e., an in-
crease of) the sens tivity of the 3enzory nerve endings of the trigeminus and
the vagus to irritation with carbon dioxide in mice ang ferrets after the
upper respiratory tractc of these animals have been irrigated with the emul -
sion. The reinforcement of a certain reflex effect comnectegd with the res-
piration is also observed. When the animals are infected with influenza,
the reflex mentioped ahove is suppressed, This reflex is restored after
recovery of the mnimal. The effects described uvove are also observed, al-
though to a minor extent, upon action on the mucous membrancs of the upper
respiratory tract of emulsions prepared from the lunas of uninfected mice.

Davis and Wright have recently (1954) established that the sensory
heuron of the muscular and tendon reflexes is not acted upon by the
tetanus toxin. The fuet that under the effect of the tetanus toxin
the electrical activity of the trunks of Sensory nerves is increased,
cannot be reparded as Proof of the specific exciting action of the
toxin on the sensory nerve endings, i.e., the exteroreceptors and proprio-
receptors, because any irritation of a nerve results in an increase of
its electrical activity. As far as the action of various antigenic sub-
stances on the interoreceptors {chemoreceptors) of the vascular reflex-
ogenlec zones ig concerned, it haz been established at present that in
animals with an unchanged immunological reactivity different antigens
exert a very weak irritating 2ction on these receptors. In animals
which repeatedly come in contact with antigens, the eXcitability of these
receptors with respect to the specific antigens with which they came in
contact and to other antigenic substances is incremsed. No selective and
specific increase in the response of chemoreceptors to any one antigen
could be obtained.

The question arises as to the nature of the reflexes résultin; fron
the irritation of the chemoreceptors with antigens. According to our
data, these are reflexes, the arcs of which are Getermined by anatomico-
physiological characteristics of the connection of some reflexogenic
zone with various effectors of the organism, In this manner the antigen
may being about ordinary reflexes connected with the blood circulation,

I Sanitized Copy Approved for Release 2011/07/12 : CIA-RDP80-00809A000700240046-3



. . I | ‘
1 i

. anitized Cop pproved for elease 2011/07/12 : CIA-RDP80-00809A000700240046-3 B

r

respiration, or other effectors identical with those that arise upo:a action
on the receptors in question of irritants of a nonantizenic nature {elec-
trical irritants, chemical substances, alkaloids, etc).

It has not been possivle to establish that there arec srncifie types
of irritations and correspondingly specific reflexes originating at vag-
cular chemoreceptors due to the action of antigens.

All this must be taken into consideration in work on the pathogenesis
of infeetious-toxic processes. The resulis that have been mentioned dis-
aprove the existance of a speeific nervous receptor for every antigen, as
has been assumed by Speranskiy. The assumption that there iz a specific
topographic distribution of receptors which determines the pathogenic
action of antigzens is also wrong. During the process of 2volution, the
receptors have becoue differentiated and have reached a nish degree of
specialization in the sensory apparatus that responds to chemical stimuli
in the organs of taste and smell of higher znikals and humans. Hovever,
these organs are not very responsive to antigens and do not perceive fine
differences in antigenic structure vhich would be capable of determining
the character of the pathozenie ang immunogenic action of these antigens.
Different exteroreceptors an Proprioreceptors as well as chemoreceptors of

/ the blood vesseis arc excited by the antizens, but still do not reproduce
the qualitative differsnces which are specific for the chemical structure
ol every antigen. The speeific reaction is determined by the immunological
relationships governing the reactions of 3lobulin with the antigens.,

The pathogenic action of bacteria, toxinz, and viruses is not re-

stricted by their action on the receptors. These agents also affect

. all divisions of the nervous system in addition to numerous other or-
gans and tissues. The specific aspects of the disease are determined not
only by the pathological reflex emarating allegedly from a specific re-
ceptor excited by a certain antigen, but are caused by a disturbance in
the structure ang funetioning of many tissues and also interferences with
the regulatory functions of a nervous system vhich has been injured by

the infection.

The following examples illustrate this. Lately, we have been engaged
in an investization of the vechanism of the action of the botulinus toxin.
It is known that this toxic Is as wmuch a true exotoxin as those of tetanus,
diphtheria, etc. In botulisn the nervous cystem is as much the principal
objechive of the uctiva of the toxin as in tetanus. The question arises
as to the place where tuaz toxin injures Lhe nzrvous system and at vhat
point of application the disease begins arter poisonins with the toxin.
Aceording to the data obtained by foreisn investigators, this roint of
application corresponds to the action of the toxin on ths efferent
cholinergic synapses of the vegetative nervous systen,

It 1s known thut ir poisoning with botulinus toxin, paralysis of the
skeletul musculature, interference with respiratory metions, and inter-
ference with the blood eirculation occupy a significant place. Death takes
Place as a result of a paralysis of the respiratory - .ater 3-5 hours after
introduction of the poison. On intravenous intreduclion of 0.0005 milligrams
ol this toxin in a cat, the symptoms of acute poisoning develop with 2-k
hours. These symptoms conaist of paralysis of the skeletal musculature, .iort
breath, tachycardia, dilation of the pupils, and exophthalmos. After intro-
duction of the same dose of the poison into the thigh muscle, a paralysis
develops only in the muscles of this thigh. Preliminary cutiing of the
anterior radices and the resulting elimination of the sensory ’nhervation
of the region in question do not prevent development of a locayr paralysis
under the same experimental conditions. Later, an atrophy of the muscles.
of the extremity that has been affected develops, which testifies to the
dystrophic effect of the poison on the muscular tissue of the extremity.
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A possible stie of injury in the case deseribed n3y Le at the centers
of the motor innervation 1in the spinal cord, because irritation of the
poisoned muscle through the nerve brings about a normal contraction. Cne
can hardly assume that the paralysis develops in this case by reflex action
as a result of the resorption of the toxin from the muscle into the blood
and the action of thig toxin on the sensory nerve endings in other parts
of the body, because then the dose of toxin needed for achieving the same
result must be much higher than un intravenous administration because of
the binding of a part of the toxin by the muscle tissues. Actually the
dose of toxin hecessary for bringing about local paralysis is equal or
smaller than that needed in intravenous application; for that reason che
point of application of the actlon of the toxin cannot be far beyond the
limits of region immediately affected.

Analogous conditions are encountered in the study of the action of :
botulinus toxin on the heart of varm-blooded anirals (Mikhaylov). On 3
intravenous edministration the toxin brings about a regular and con-
sistent interference with the cholinergic innervation of the heart.
Initially, the negative inotropic effect oblaired in response to an
irritation of the vagus in the neck of rabbit- disappears. Then the
negative chronotropic effect ig also eliminated. The aspects of the
poisoning resemble thoge observed in intoxieation with atropine. By
comparing the responses to the direet irritation of the peripheral
end of the severed nerve with the effect obtained in its reflex irri-
tation, one finds that the reflex response on irritation of the central
end of the severaed nerve is removed considerably earlier than the effect
broduced by an irritation of the peripheral end of the vagus. Thus,
vithin three hours after the poisoning of the ratbit, the rellex
response to ar irritation of the central end of the vagius disappears
completely, vhile an irritation of the reripheral end of the severed
vagus is still retained, although the threshold of the irritation has
been lowered and the effect produced by the irritation is incomplete,
The negative inotroric efrect Jisappeurs and only the negative chrono-
tropic action is retained. This cleurly indicates that the action of
the toxin i: primarily applicd at the sourcee of the motor nucleus
(trophic center) of the Vasus . The folloving experiment made by
Mikhaylov also confirms thig assumption. If one ui the vasl is cut
in the neck of the rabbit prior to introduction of the toxin and the
toxin is ther introduced, the irritation of the peripheral end of
this nerve asainst the Backoround of g developed intoxication rasults
in completely wormal negative inotropic and chrolotopic effects. It
is known that the scission of the vagus in the neck ruptures the first
neuron of the barasympathetic innervation of the Leart, Thus, the
separation of the axons orf this nerve 0 or botulinus in“oxication
protects the vagal ‘nuervaticn of the zurt.  This indicates that the }
motor eadings o. the vacus in the heart ave ngt the poirt vhere the
action of the toxin ig exerted, i.2., that the action of the toxin W
is not similar to that of atropine.

If we assume that the toxin acts on the cardiae recepbors, we may
expect that introductisr of the touin int%o the tissue of the heari it.
self (at the tip of it orinthe region where the venae cavae connect
with the heart) will bring about a mora vapid development of changes
in the cholinergic innervation vhich boen mentionad alove. It was
found that the prosress of changes in the nerve on polsoning of the
animal by administering the toxin irts the tiscue of the heart not
only does not proceed more repidly thun that tuking pluce on poisoning
of the animals through the blood, but ever lags behing the latter., The
question arises as to vhether these Tindings can be interpreted as a
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congequence of the action of the harmful agents (toxins or alkaloids) on

the receptors only, while changes in the cardiac activity should be re-
garded as a reflex similar to that which takes place upon action on L e
organism of adequate physiolozical irritants. It is obvious that we are
encountering here breaks of the nervous system both in 1ts central and
peripheral (motor} links. The pathological reflex on the heart undew
conditions of polsoning witn botulinus toxin represents a reflex taking
Place in a poisoned, injured, and modiliec nerveus system.

Analogous rosults were obtained by Caranina (Kazan') in research deal-
ing with the action of the dyserntery toxin on the varus innervatiiz of the
heart of dogs. The fact that the toxin of B. botulinus exerts a central
and automatic (accordinz to I. P. Pavlov) action is also confirmed by
Abrosimov's experiments. Abrosimov investizated in our laboratorics
the action of this toxin on the refliex regulation of respiratory movements.
Under the action of the toxin, the reflex inhibition of respiratory move-
mente due to an irritation of the central end of the vagus is subjected
to phase changes: the reflex is activated first and >hen inhibited.

At ny suggestion, Alatyrtseva (Kazan') investigated the action of
the tetanus toxin decerebration rigidity. She demonstrated that under
the effect of the intoxication the rigidty continues longer and is
more pronounced. She also demonstrated that the tetanus toxin is capable
of inducing a contraction =f the innervated skeletal muscle and of lowering
in a pronounced manner th: sensitivity of this muscle to acetyleholine.
This indicates that there is a direct action of the tetanus toxin on the
cholinergic processes taling place in muscle tizsue. Thus, one may conclude .
that the action of the tetanus toxin is avplied not only at the receptors
but also at the nerve centers and the skeletal nusculature and its myoneural
connections.

Experiments by Medvedev, which have been carried out at our labora-
tory, convincingly demonstrate that one of the poiuts of application of
the pathogenic action of the influenza virus and of its toxin is the
nerv: cell and its synapsis with the axon of the neuron comnected with
this cell. HMedvedev has shovn Lhat the influenza virus and its toxin
have a significant inlluence on the aynaptic transmizsion of inpulses
through the upper cervical sympathetic gunjlion of cats. The action of an
allantels culture of irfluenza (Shklyaver strain of the A type) brings
about chanzses in the senzitivity of the sunslion to elechric irritation of
its preganglionic fibers and to acetylciioline ard also a significant effect
on th. metabolism of the ganglion as far os the Cormation of the so-callad

mediators after ercitation is concorned.

Introduction of an allantois culture of the influenza virus, vhich has a
titer with respect to the hemagglutination reaction amounling, to L:6k0-
1:320, brings about a sharp lovering of the sensitivity of the ganglion 1
towards both elzctric irritaticn of its preganglionic fibers and the
action of acetylcholine. The Tormation of the mediator and its elimi- |
nation into the liquid perfusing the syupathetic sanslion cease entirely.
When the titer of the viruz vhich has been introduced is not very hich 4
(1:320 - 1:180), there is a state of the ganglion in vhich passage of
an impulse through it alter an electric irritasticn of the presanzlionic
fivers is 3till possible, althoush formation of the mediators does uot
take place. The test for the presense of the mediators was negative
when the perfusate we. introduced into the blood vessels of the upper
cervical sympatietic sar;lion of another animal.
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All the facts which have been cited indicate that there is a pro-
nounced toxic action of the allantois culture of the influerza virus
on the nerve cells cf the upper cervical sympathetic sanglion. This
raises the question as to whether the influenza virns and its toxin
may function as stimulants of the nerve cells. In a special experi-
ment vhich we conducted together with Medvedev, the effect of the
allantois culture of influenza virus on the upper cervical sympathetic
ganglion was tested upon application of a subthreshold electrical irri-
tation to the preganglionic fibvers. oy thls means we attempted to raise
the sensitivity or the canglion to the virus and its toxin, which ac-
cording to our ideas are relatively weak macromolecular irritants of the
nervous system. Our assumption in that respect was Justified.

The action pf the allantois culture of the influenza virus on the
cells of the upper cervical sympathetic garglion against the background
of an irritation with an electric current regularly produced a contrac-
tion o” the nictitating membrane (third eyelid) of the cat., This indicates
that there is a direct excitation of She nerve cells of the ganglion by the
virus ard its toxin. After excitation of the ganglion in this manner, pro-
cesses of inhibition develop in it. Its sensitivity to the electric current
drops, and the phenomena of the toxic action of the virus develop. It is
of interest to note that in actively immunized cats, neither an exciting nor
a toxic action of the influenza virus could be detected, while the immunizing
effect could not be ascribed to the action of antivodies accumulated in the
blood, because the liquid with which the Janglion was perfused did not con-
taln any antibodies.

The data cited above thus indicates tnat the pathogenic action of
bacteria, their toxins, and their antigens is brousht about not by their
effects on receptors alone.

The specific n..ure of the pathogenesis of infectious diseases is
determined by the diversity of the points at which the pathogenic action
of microbes is applied in the nervous system and in other tissues. One
must, of course, take into consideration that the syndrome of the dis-
ease is determined not only by local changes in the individual regions,
but also by a disturbance of the regulation of functions caused by inter-
ference with the activity of the nervous systemn.

The problem in regard to the role of the nervous systen in the
mechanism of immunity to infection is being investigated at present
along two different lines. The first lime of investigation attempts
a solution of the problem in regard to the role which conditioned reflexes
play in the formation of antibodies while the second represents attempts to
clarify the significance of nerve reyulstion of other physiological mecha-
nism of protection that are not connected with the development of antibodies. \r

The theory of the’refle: development of antibedies is a direct and
logical extension of the vheory in regard to the specific reflex nature
of the development of the pathogenic action of bacteria in the organism,
According to this theory, the antigen induces thz formation of antibodies
by acting on the receptors and by subsequent reflex transmission of a
specific type of excitation of the nervous system to the cells whieh form
antibodies.

This specific excitation transmits fully to the effector the char-
acteristics of the chemical structure of the antizens and induces in
them the formation of antibodies.
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This theory of antibody formation represents u mechanieal transference
of the reflex principle to immurochemical processes. One must remember that

the reflex regulation 1is possible only in the case of such Tunctions (chemical
rezctions) vhich have becone firnly estublished during the process of evolution
in connection with some type of activity (e.g., contraction of muscles, secre-
tion by glands). The refle: regulatice of unusual functions, such as the trans-
formation of normal globulin into immune globulin, is complicated by the cir-
cumstances that in thig case the effector organ and the products of its activity
are created anew devending on the antigen that has Leen introduced. This theory
of the formation of antibodies hus pot ‘been supported as yet by convineing factual
data. Thus, in experiments by Ishikava and Friedberger (1923), the antigen

Was Introduced into the tip of a rabbit's ear and the ear was cut off within
several minutes. These lnvestigators observed the formation of specific anti~
bodies in the organism of the aninal and assumed that the development of anti-
bodies was a reflex actlon. At present it has been established with the aig

of antizens labeled with tracer atoms that vhenever the experiment is con-
ducted in this manner, the antigen still has time to penetrate into the blood
and to exert an ordinary immunizing action.

The errors comnisted by thesz two investigators were subsequently re-
peated by many others (Gordicnko, 2%¢)., These researchers introduced anti-
gen, B. ccli, and other bacterla into the spleen and other regions of the
vascular system which allesedly had been isclated from the blood circulation.
They then concluded that they had observed “ha formation of antibodies by reflex
action,

Checking of these results (by Fozdeyev ang others) has shown that the
antibedies appear in the orzanism ouly in cases when the antigen slips
through into the g2neral blood stream from the site at which it has been in-
troduced.

Unfortunutely the scientists wiho investigated the reflex formation
of antibodies did nct deternine the antizen content in the tloog of the
experimantal animals. In the experiments carried out to check the re-
sults of this research, it was established that in cases when the antigen
is absent in the general blood circulation, there is no development of
antibodies under the eXperimental conditions mentioned.

The data which are svailable at present lead to the conclusion that
the specifie transformation of normal globulin into immune globulin is
an imnunochemical process and takes place in the effector, i.e., in the
cell of connective tissue. The nerve regulation of this process is brought
about by influences exerted on the development of blood globulins, which
sérve as material for the formation ol antibodies. This function has been
firmly established during the procese of evolution and the fact that it is
subject to the regulating Influence of the nervous system does not arouse
any doubt.

Another important aspect of the influence of the narvous system on
immunity is the nerve regulation of many nonspecific pathophysiologlcal
mechanisms of immunity. At present a great number of such mechanismg
is known. It is sufficient to mention the furctions exzrted by the
hormones of %he suprarenal ccrtex, the significance of the symoathico-
adrenal system as a regulator of oxidative Frocesses, phagocyiosis
(Puchkov), and the activity of the barrier systems.

An undoubtedly important approach %o the lnvestization of physio-
logical mechanisms of immunity is the method of studying non-2active
immunity on smooth-muscle organs, which is being developed by Kravchenko.
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The great sisnificance of the superior cervical janglia in the mechanism
of the resistance of rabbits to poisoniny rith dysentery toxin is convineingly
demonstrated by Pytskiy's experiments, UYhe removal of both superior cervical ‘
sympathetic ganglia in rabbits, which are immune to diphtheria, sharply lowers ‘
their immunity to toxic doses of the vaccine (20 billion bacterial bodies),
notwithstanding a considerable content of agglutinins in the blood which nay
anount to 1:3,200 — 1:1,500.

Z1il'ber recently again called attention to the significance of proc-
esses of the elimination of bacteriophage and viruses from the organism
through the kidneys and throuzn other glands, & very detailed investi-
gation of the indexes of elimination of bacteriophage by doss was con-
ducted under his direction by Parnes. The participation of the tubular
apparatus in the elimination of bacteriophage by the kidneys of rats vas
demonstrated by ZLobnina (Kuzan'). In her experiments the £illing of the
tubular apparatus of the rat kidney vith Trypan blue resulted iy an increase
of the elimination of bacteriophase. . definite influence on the :limination
of the plage was also exsrtad in her uxperiments by poisoning ot the kidnays
with "floridzin.®

Investijution of the phenomena of elimination immunity and of ils
nerve regulation ic receiving, at Eresent, increased and rencwed attention
on the part of immunolosists. .t my suggestion, Yalarova (Ufa) has in-
vestigated the processes of elimination of dysentary antizens in rabbits )
with amodifiec or nonmodiried immunelogical reactivity. She rus made the fao o attempt
to apply the method of determining tie coefficient o purification of the
vody from antizens in the case of colloidally dispersed antigens which
have a molecular weight amounting to tens of thousands. The determination
of the content of antizen in the blood and in the urine wag determined in

.3 this case by means of the reaction of compleuent [ixatlon carried out at
lov temperatures. GShe found thab the coefficients of purification from
dysentery antigens (Flexner dysentery) in normal rabbits, vhen there wasg
an antizen content in the tloed amounting to 1-3 m; 7, vas cxpressed,
as is ordinarily the case for collaidal substanees, by the vary low
Tigures, i.e., 0.013-0.105 ml/min. Compared with thiz, the coefficient
of purification from autozenic crzatinine, vhich is a nonthreshold sub-
stance for rabbits, is expressed by Tigures emounting to 5.535-8,8165
ml/min. The active immunization of rabbits with dysentery vaccine re-
sulted in an increasze of the vcefficient of rurification of the tlocd
from dysentery arntizens to 0.70h ml/min, while the cosfficient of

: purification from autopeaic creatinine remained almost unchanged

' (8.124 ml/mix). This irdieates that the rrocesses of the reabsorption

' ) of the molecules of the antigen in &he Lubular apparatuc of the kidneys
arc inhibited under ths conditions of active immunization. By com-
paring the elimination of dysentery and typhold avtisens in rabbits which
are immune to dysentery, it has boen established that the typhoid antigen is
eliminated in much smaller quantitizs. This indicates that special signifi-
cance must be attached to the climinntion of antigens by the kidneys as
one of the physiological mec:anisms for the protection of the organism
against overloading or against a condition of the blood resulting from the
destruction of becteria by antibodies and phagceytes. Deunik (Kazau')
also investizated the climination of dysentery autizens by the kidneys
of patients suffering frou dysentery, He observed cihanzes in the elimi-
nation of these antigens depending on the phase and ztaze of development

' of the discase.

~

Titova (1954) made the observation that the elimination of the
influenza virus with the urine of dogs, after active lamunization
of the animals with the virus, increases in comparison with the eliminaticn
by nonimmunized dogs.
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Bashirova (1953) investigated, ot my suggestion, the elimination of
dysentery antlzens with the salive of dysentery patients. 3he established
that the dysentery antigens 45 regularly eliminated with the saliva in e
a quantity amounting to 0.2 — 3.2 micrograms (camna) per milliliter. The L
content of this antigen in the blood and in the saliva depends on the time
and space elapsed since the beginning of the disemse and the acuteness of
the clincial courses of the disemse. In aluost 50% of the cases the cona
tent of the antigen in the saliva was higher than in the blood, vhich indi-
cates that there is an intensive secretion of the antigen by the salivary
glands. Upon recovery the antigen disappears from the saliva, It is of
interest to note that in dysentery patients the antigen can be detected
in the bloodendin the saliva betusen the recurrences., The determiaation

of the antigen may thus serve as an additlonal method for the diagnosis
of chronic dysentery.

Khomyakov and Kolchurina (Kazan') have shown that the elimination
of diphtheria toxin with the urine (0.5 AE [aYe = antigen units?] per
milliliter) in guinea plgs can be observed twenty~-four hours after

introduction subrttaneously of 10 milliliters of an anatoxin containing
30 AE per milliliter.

Introduction of the toxin together with alum, egg albumin, or
calcium chloride delays the absorption of the toxin into the blood
and, consequently, its elimination with the urine. Thus, the elimi-
nation nf the anatoxin with the urine reflects its movement and
metabdizm in the orgarism of the intoxicuted animal, The purification

of' the organism from the toxin depends on the rate of its transport
into the blood.

The new and more exact physiological methods of investigating
processes of elimination of bacterial antigens, toxins, and viruses
open up perspectives for a reevaluation of the problem in regard
to the significance of elimination brocesses in immuuity. The
data vhich have been listed testify to the many ways in vhich the
processes of the interaction of the organism with bacterial antigens,
toxine, and viruses can be subjected to investigation by means of
physiological methods. However, the application of precise physio-
logical techniques of investization in immanology is only in its infaney.

~END -
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